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Background

Self-healing behaviour [1] Precipitation-based self-healing alloy Model alloys: Fe-Cu, Fe-Au, Fe-Mo, Fe-W

Damage formation >

2. Creep Cavity Nucleation

015 (0)100 MPa  —— Fe-Au-solutionized (AQ)

L nital State —— Fe-Cu-solutionized (AQ)

3. Creep Cavity Growth

‘ Homogenisation temperature —— Fe-Cu-solution-depleted (Ann)
L - . : Fe-Cu-Ann .
5 | Solubility of the precipitate in ool Fe-Cu-AQ
= | Matrix - T
© the matrix Fe-Au-AQ
: )
® Solute Atom Damage Formation Damage Formation Q c =
4. Solute Segregation .. 5. Precipitation _ 6. Cavity Filling % | _g
| | | = O Service temperature ? oes.
Matrix + Precipitate
o | ’ ! - 0.00 : : : : : . . . .
Self Healing Self Healing Self Healing : — - cy Hea | o 2 age nt 0 50 100 150 200 250
. - 0 i
Self Healing > uper-saturation Time (h)

Au-riched precipitation and the enhanced creep lifetime [}

 Aim: a multi-elemental, self-healable, creep resistant ferrous system with adequate mechanical properties for elevated temperature use.

Model Description

Alloy _ _
Candidates Design of self-healing alloys
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Optimisation Design for creep resistance
Module
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Future Work

o To determine the optimal composition for the first generation creep resistant steel with the self-healing capability;
* The study of the creep behaviour of the designed alloy; the research on the mechanism properties after the healing behaviour;
 Model development and optimisation: the change in the driving force for precipitation during the healing process.
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